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The US pioneered W-rod armor for ITER.

• Watson showed only a small cell size (<5mm) would substantially reduce 
thermal stresses in armor.  We developed W-rod armor for the ITER divertor.

• US R&D in the mid-1990’s on design, fabrication and HHF testing for ITER 
was a significant effort and influenced the designs in the EU and Japan.
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EU ITER divertor mockups 
CFC armor (top) and 

castellated W (bottom)

Japan ITER divertor mockup 
with CFC and W armor 
during testing in PBEF

Designs for the ITER & FIRE 
divertors use W cell armor 
on a CuCrZr heat sink.

FIRE divertor design with W rod armor



US W rod mockups have survived 20-25 MW/m2.

We have tested some mockups to failure.

Others have survived high heat fluxes 
without apparent damage.

We have characterized failure modes and 
identified improved designs.  

Plasma Processes, Inc.
Huntsville, Alabama

ref 41mm
17mm +0.5 mm

-0.5 mm

51mm +0.5 mm
-0.5 mm

A

A

B

B C

C D

D

ref 18mm

ref 25mm

ref 30mm

ref 51mm

ref 101mmref 99mm

ref 32mm

1.50 mm

15.00 mm

18.00 mm

14.00 mm

30.00°

7.50 mm

5.00 mm

6x, drill 18mm deep, 0.55±0.025mm dia. (#74 drill) hole 
with a 15mm deep, 0.8mm dia. (1/32") counterbore.

2x, mill 0.55±0.025mm dia. channel, 14mm long 
in the side of the heat sink.  At 30° angle, drill 
0.55mm dia. hole, 8.66mm deep with a 5.77mm 
deep, 0.8mm dia. (1/32") counterbore.
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The US has world-class test capabilities 
and expertise at Sandia in HHF testing 
and valuable experience in industry. 

SandIR plot from IR data 
processing program by 
Youchison of Sandia
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